In this work we consider a principally new statistical approach to the theory of processes of transport in a two-phase condensed environment with randomly distributed non-uniform surface structure. Taking this approach as a base, we considered diffusion in a chaotic porous environment. Such a structure is described with the aid of a curvilinear orthogonal coordinates system natural for geometrical porous surface. The method of averaging the diffusion equation is developed. The equations for average diffused concentration in a porous surface of a solution of ionic components are obtained. These equations take into account the local characteristics of the structure of the environment. In general, this approach is applicable to other equations describing the transport of substance, charge and electromagnetic field in the environment with random interior.
INTRODUCTION
It is known that the difficulty of solution of the problem about the transport of substance and charge in a porous environment is caused by the presence of the complex interphase boundary Σ of pore space, which for a chaotic environment is random. In the most realistic case, the very notion of the pores is not defined, which is intuitive. Therefore, in applied researches resort to the simplified representations, replacing real porous by system modeling. Modeling is achieved by a precise definition of the pores and becomes necessary to solving the relationship between such integral quantities as porosity , specific internal surface , the average pore radius , and etc. However, in this case arbitrary assumptions are inevitable, the loss of statistical information always remains an opened question about the adequacy of environment and model, since by its criterion it can serve only the degree of the correspondence of the integral parameters of model and actually measured. Unfor tunately, not all the integral characteristics are measured, and the results of calculations depend on an arbitrariness in the choice of the internal geometry of the environment or the assumptions of its probabilistic properties.
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In this paper, a proposed method for calculating the above-indicated quantities for an arbitrary environment, principally different from the commonly used. It allows us to consider the geometry of the pore space and to investigate transport processes in it without the modeling approaches. The structure of space is assumed to be chaotic, i.e., random. This method is based on the use of an apparatus of orthogonal curvilinear cylindrical coordinates, moreover in each i pore is determined by its eigenvalue cylindrical curvilinear coordinates .
We define at first the average value of some local quantities by volume ΔV, The mathematical apparatus, which allows describing the geometry of the pores and average necessary value, in this paper, is based on the choice of appropriate systems of orthogonal curvilinear coordinates, which is naturalized for the pore geometry. With this purpose, we consider the flow of some physical quantity (for determining electric field) in the liquid phase, which does not contain volumetric sources. It is obvious that, the current lines and its equipotential (related to the solution of Laplace equation ) are determined by the geometry of the pore space Ω and the additional conditions on its boundary
. If the surface Σ is nonconducting, then the current lines will be located along Σ and its equipotential is orthogonal to it. Due to randomness of the structure, some equipotential necessarily tangent to the walls Σ. Points (or curved) of contact of tangency will determine simultaneously the places of the branching of current. Such equipotentials will divide entirely the pore space Ω into the separate elements, in each of which branch point will be absent. single-valued regions Ω i in general case are simply individual pores.
In each i pore let us consider -instead of orthogonal curvilinear coordinate-a system of lines , coinciding with the current lines, and surfaces Reference index and intervals change of coordinates we will define them as follows : 1) is counted from initial, i.e. passing through branching point of equipotential plane. Then, final equipotential corresponds to maximum value ;2) is counted from an axial line, unique in each pore. The maximum value of is achieved at the wall of the pore; 3) the coordinate is cyclic, measured in radians , and the beginning of its index is arbitrary..
Coordinates for each of the pore are Eigenvalue. Each one q should provide with an index , for simplicity can be omitted. With their aid we can get an expression for the conductivity and other characteristics of individual pores.
Actually, the potential ϕ, is defined by the boundary-value problem -normal to the walls of pores, in their eigenvalues coordinates depends only on ... (2) Next, we use the expression of the total current through the pore, equal to The method of eigenvalue coordinates of pores allows to obtain the transport equations in a single pore, expressing its coefficients through the local parameters (8) . Let us for this purpose consider, for example, the diffusion of the components of the solution with the concentration in the liquid pores, determined in the general case by boundary-value problem ... (9) Where -the density of the volumetric and surface sources, -normal to the interphase boundary Σ. The equation (9) is now to carry on an individual i pore, assuming Σ its lateral surface. In Σ its eigenvalue coordinates , are made dimensionless using the scale
The problem (9) is written in the form of (index and other variables, are omitted for brevity, it is assumed):
... (10) The conjugation conditions at the border with neighboring pores is expected to be met. If all the terms are multiplied by a factor integrated by the coordinates and take into account the boundary conditions , then (10) is reduced to use in the future as an integral form ... (11) In the equation (10) ... (12) Thus, it is possible to establish, that the equation (12), which expresses the balance of substance in the volume of a certain pore, connected the transport process with its local characteristics. This gives the possibility to consider the problems, complicated by the presence of mobile interphase boundary and to express the effective transport coefficients through the integral character istics of environment. Let's proceed with expressions (8) for local parameters Preliminarily let us pass, using determination of sinuosity ... (13) from z to the homogeneous coordinate x , on which all depend macroscopical, i.e. the averaged values. In a case of plane-parallel medium considered below the axis is perpendicular to its surface and ... (14) Where -dimensional, and therefore Z is absent.
For the calculation it is necessary to average (14) with the aid of the rule In the chaotic porous space, these curvatures are independent for different directions, With the aid of that used above for calculating (20) the procedure it is possible to average the equation of diffusion in the separate pore. In the beginning in (12) we will pass from eigenvalues to the homogeneous coordinate . Then we obtain taking into account (13) ... (13) On both parts of (20), let us act by the operator of summation and let us consider that the concentration must weakly depend on index i, i.e., the number of pore in the section ΔΣ. This is a consequence of connectivity and cross-pore space. Owing to the fulfillment of conditions for conjugation in the points of small intersections of the root-mean- Acting by the operator of summing up Σ to both parts of (12) again, we come to the homogeneous equation analogous (11) . Summarizing the state that the above obtained relations connecting the effective transport coefficients with the structure of an arbitrary porous environment. A general method is developed, which allows to obtain in different cases the homogeneous transport equation.
